This study focuses on firms' search behavior with regard to corporate R&D investment. Building on Cyert and March's (1963) behavioral theory of the firm, we develop specific hypotheses about how firms adjust their R&D investment in response to performance discrepancies, and how this adjustment varies for two types of slack resources. Moreover, by utilizing institutional logic, we also hypothesized that the firms' search behaviors in response to performance feedback may differ between business-group affiliated and unaffiliated firms. Empirical evidence from panel data coving 274 Taiwanese electronics firms listed on the Taiwan Stock Exchange over the period 1999-2008 is consistent with our theoretical predictions. In particular, we find that firms will increase R&D investment when they faced discrepancies in performance, but will decrease R&D spending when close to bankruptcy. Moreover, our results show that unabsorbed and absorbed slack have different impacts, positively and negatively affecting R&D investment, respectively. In addition, we find that both business group-affiliated and unaffiliated firms will increase R&D investment in response to negative performance feedback, but only business group-affiliated firms will increase R&D activity when facing positive performance feedback. Furthermore, we also find that only business group-affiliated firms have a greater inclination to invest in R&D when there is unabsorbed slack. Our findings extend the claims of behavioral theory in newly industrialized economies, and identify the important factors that need to be considered in future studies.
INTRODUCTION

I
nnovation strategy lies at the heart of all business activities of technology-based firms, and the innovation activities of a firm have a significant impact on its competitive advantages. High-tech firms are widely viewed as learning organizations that create knowledge (Rosenkopf & Nerkar, 2001) , and one common way for such companies to obtain new technology is to undertake higher levels of R&D investment (Anderson & Tushman, 1990) .
However, R&D investment is associated with both high financial risk and uncertain results (Huang & Jiang, 2012) , because it requires the investment of significant amount of resources over a long period time. If a firm devotes too many resources to R&D investment, it may enter a period of financial distress without any payoff over the short run. Conversely, if too few resources are focused THEORY AND HYPOTHESES Cyert and March (1963) proposed the behavioral theory to explain the determinant of organizational search behavior, providing a context to consider what makes organizations change their status quo, and in what situations they are willing to take high risks for innovation. They indicated that firms are more likely to change their strategy and take high risks when they are either facing problems or are having an excess of resources. In terms of the problem driven perspective, when an organization's performance does not reach the minimal level that would be regarded as satisfactory by the decision makers, it will extend its search scope until current performance improves (Ahuja & Katila, 2004) . In contrast to problem-driven search, the other perspective concerns firms with a significant level of slack resources, such as cash in hand, which stimulates them to seek opportunities and take higher risks (Greve, 2007) . We then elaborate on the relationship between two different search types and R&D investment, as follows.
Performance feedback and R&D investment
Building upon Cyert and March's (1963) behavioral theory perspective, organizations are seen as goal-directed systems with bounded rationality that are history dependent and use simple decision rules to adapt their behavior. In the central assumptions of behavioral theory, one of the simple decision rules to measure performance is a comparison with the aspiration level. The aspiration level is a target set by decision makers who use it to evaluate organizational performance. Therefore, a firm's actual performance relative to the aspiration level affects decision makers' inclination to take risks and make changes to their practices (Audia & Greve, 2006) . This difference between actual performance and aspiration is also referred to an 'attainment discrepancy' (Iyer & Miller, 2008) .
Problematic search refers to searches that will be activated when a firm's actual performance is below its aspiration level (negative attainment discrepancy), making change in current strategies more likely (Argote & Greve, 2007) . Donaldson (1999) stated that when performance falls below aspirations it is a signal that reveals maladaptation and dysfunction within the organization, thus motivating firms to reassess their corporate strategy. Such firms will then attempt to undertake remedial actions to enhance their performance until their aspirations are achieved (Cyert & March, 1963; Greve, 1998) . Based on the above arguments, we propose that when a firm has a negative attainment discrepancy, it will make more effort and utilize more resources to ameliorate this negative attainment discrepancy, particularly with regard to its R&D investment.
Moreover, when a firm's performance is above its aspiration level (positive attainment discrepancy), this may also trigger a firm to initiate search-related activities. In this work we argue that positive attainment discrepancy provides an incentive to seek new technology and loosen controls, thus allowing for greater experimentation and the undertaking of more projects and innovations (Kahneman & Tversky, 1979) . In the specific context of Taiwan's electronic industry, most firms have completely established robust and competitive advantage turnkey systems, with many of their products being consumer devices. One of characteristics of such devices is their short product life-cycle, and thus there is a need to persistently innovate and develop the next generation of products. Most integrated device manufacturers, such as IBM, AMD and Intel, outsource certain functions, such as Fab manufacturing (to firms like Taiwan Semiconductor Manufacturing Company), 1 assembly (Advanced Semiconductor Engineering), 2 and testing (King Yuan Electronic Corporation) 3 to Taiwanese electronic firms. In order to win contracts, these Taiwanese companies have to undertake persistent R&D investments in order to have the right abilities and meet the required quality and costing standards (Rice, Liao, Martin, & Galvin, 2012) . Thus, when performance is above the aspiration level, it provides support for a firm to engage in more R&D activities. Based on these arguments, we present our first hypothesis as follows:
Hypothesis 1: A firm will increase R&D investment when it has an attainment discrepancy between actual performance and its aspiration level.
As stated above, we propose that when a firm has an attainment discrepancy in performance, it will increase its R&D investment. However, if a firm faces difficulties and is then unable to improve its performance, then decision makers may shift the focus of their attention with their main aim being simply to avoid bankruptcy. Once a firm enters a bankruptcy crisis, the first priority is survival, and thus decision makers shift their focus from aspirations to simply remaining in business (Ocasio, 1997) . Such situations can cause considerable anxiety for managers (March & Shapira, 1992; Audia & Greve, 2006) . With regard to this anxiety, Gilson (1989 Gilson ( , 1990 examined bankrupt companies and found that 52% of CEOs, presidents, and board chairpersons lost their positions and were not recruited in another exchange-listed firm for at least 3 years after the bankruptcy; that 44% of incumbent directors lost their positions on the boards; and that directors who come from bankrupt firms hold fewer seats on other boards after they leave the distressed company. Therefore, in order to protect their reputation and prevent the firm from falling into bankruptcy, decision makers may implement a number of strategies, such as terminating innovation projects (Dougherty & Bowman, 1995) , preventing new activities (Staw, Sandelands, & Dutton, 1981) , and even laying off employees (Love & Nohria, 2005) . Thus, based on these arguments, we present our second hypothesis as follows:
Hypothesis 2: A firm will decrease its R&D investment when it is threatened by bankruptcy.
Slack search and R&D investment
Organizational slack represents potentially utilizable resources and excess inputs, such as underused capacity, facilities, or labor, and financial reserves that can be redeployed to achieve the firms' goals (Daniel, Lohrke, Fornaciari, & Turner, 2004) . Bourgeois (1981) stated that organizational slack is a cushion of actual or potential resources which facilitates R&D projects and encourages experimentation and exploration. Such slack also allows organizations to successfully adapt and adjust strategies to better deal with internal pressures and external changes. Firms can invest slack resources and create a stock of unused capacity as a buffer against future uncertainty (Tan & Peng, 2003) . Previous studies suggested the following benefits of slack: as a facilitator of strategic behavior, providing sufficient backup to permit the exploration of new product innovation (Damanpour, 1991) , seeking new opportunities and entering new markets (Moses, 1992) . In addition, abundant slack also alleviates conflicts (Pitelis, 2007) and resolves resource allocation problems in innovation projects (Greve, 2003) . Moreover, without adequate slack organizations may suffer from an inability to respond to environmental threats (Voss, Sirdeshmukh, & Voss, 2008) , resulting in elimination of attempts to develop new strategies (D'Aveni, 1989) .
However, the empirical results are inconclusive with regard to the effect of organizational slack and innovation. Based on the resource-based view (Barney, 1991) , proponents of slack argue that it plays a vital role which allows organizations to pursue innovation and experiment with innovative projects in a resource-constrained environment (Damanpour, 1987) . However, opponents draw on agency theory and argue that slack lessens the incentives to innovate and promotes misguided R&D investments that rarely yield economic benefits (Jensen, 1993) , and may result in agents pursuing Lin-Hua Lu and Shih-Chieh Fang their own interests rather than acting in the interests of the organization (Jensen & Meckling, 1976) . Nohria and Gulati (1996) used a self-report questionnaire answered by department managers at the national subsidiaries of two major European and Japanese multinational corporations. Their finding suggested that the relationship between slack resources and innovation has an inverse U shape. Reviewing the various conflicting results, we contend that these may stem from the relative neglect of two distinct aspects of organizational slack, namely unabsorbed and absorbed slack (Bourgeois, 1981; Peng, Li, Xie, & Su, 2010) . Unabsorbed slack refers to resources that are not yet assimilated into the organization and have a high level of discretion, such as cash in hand and reserve funds. In contrast, absorbed slack consists of resources that are already embedded into an organizational system, as excess costs, but which can be recovered through increased efficiencies over time (Herold, Jayaraman, & Narayanaswamy, 2006) . Although unabsorbed and absorbed slack may have different implications for R&D investment, little research has been conducted into their different effects, and more work is thus obviously required to clarify the relationship between slack search and innovation (Singh, 1986; Sharfman, Wolf, Chase, & Tansik, 1988; Cyert & March, 1992; Nohria & Gulati, 1996) .
Different types of slack and R&D investment
Unabsorbed slack refers to resources which have a high level of discretion and currently uncommitted resources that are more easily redeployed elsewhere. According to behavioral theory, firms reserve such resources in order to protect their core technology from internal changes and external competition. Unabsorbed slack also acts as a buffer that can assimilate environmental variation and eliminate conflicts among political coalitions in organizations (Cyert & March, 1963) . Because unabsorbed slack is more flexible and more easily reallocated, previous research showed that unabsorbed slack allows organizations to pursue innovative projects, because it provides a cushion against the uncertain returns of such actions (Nohria & Gulati, 1996) and can increase firm performance (Daniel et al., 2004) . Moreover, most developing countries suffer from strong product market competition and a shortage of financial resources, as due to their relative weak financial infrastructures, it is often difficult to raise funds from capital markets (Chung & Luo, 2008) . Therefore, firms endowed with unabsorbed slack have greater resource capacity and flexibility with regard to seeking new opportunities that may lead to more R&D investment. Based on the above arguments, we present our hypothesis as follows:
Hypothesis 3a: A firm will increase its R&D investment as unabsorbed slack increases.
In contrast to unabsorbed slack, absorbed slack is already tied up in an organization's current operations such as less flexible machine capacity and under-utilized capacity, and requires some time and effort before it can be directly utilized (Bourgeois & Singh, 1983) , making it relatively difficult to identify. Therefore, absorbed slack is synonymous with managerial inefficiency and resource waste rather than with buffers (Jensen & Meckling, 1976) . Tan and Peng (2003) found that absorbed slack has negatively effects on firms' performance, which significantly supports the agency theory perspective that managers may use slack to engage in excessive diversification, empire-building, and pursuing their own interests. In general, R&D investment is a high risk activity with uncertain payback, and managers (agents) may not align their preferences with those of the principals, and when an R&D activity fails this it may hurt managers' prestige and job security. Absorbed slack thus provide an inducement for managers to pursue their own interests rather than organizational goals, because it is embedded in firms' daily operations and under their direct command.
Furthermore, in resource-based view, when resources are constrained firms that can leverage them more efficiently should perform better than those that cannot (Barney, 1991) . In transition economies, such as Taiwan, we take two largely absorbed slacks as examples, excess personnel and Search behavior and the institutional logic in corporate R&D strategy
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under-utilized facilities. Excess personnel are an ideal example of absorbed slack, because they may be excess but are also embedded in the organization through allocation to specific routines and tasks (Love & Nohria, 2005) . In addition, each person has specific skills, and cannot easily be redeployed to other department. Once a firm aims to reduce such slack by engage in a round of lay-offs, it may take a considerable amount of time to decide which staff should be removed, and the process itself is likely to evoke strong emotions, cause conflicts and disruptive and have various negative consequences (Herold, Jayaraman, & Narayanaswamy, 2006) . Thus, initially firms may select an alternative approach, such as cutting the R&D budget and attempting cost reductions instead of lay-offs. There is a common phenomenon in Taiwan that when firms need to transform absorbed slack into unabsorbed slack, they may first choose to cancel innovation projects (including R&D spending) and then use rotation and shorter working hours to move excess personnel to other tasks.
Moreover, the market position of most Taiwanese electronic firms is in the middle or bottom of the whole value chain (Amsden & Chu, 2003) , and how to manage resources and create maximum efficiency is their primary goal and competitive advantage. When firms have underused facilities, they will reallocate their product lines' capacity and transfer excess capacity to underused facilities. Take Taiwan Semiconductor Manufacturing Company, the number one Fab manufacturing factory in the world as an example, when they have excess 90 nano Fab manufacturing orders that are over their currently capacity, they will transfer the excess capacity into underused facilities by resetting the machines' parameters and then these underused facilities will start to produce and absorb excess capacity. Pursuing maximum productivity efficiently is good for firm performance, but may not beneficial for R&D investment, because there are no idle facilities and R&D engineers to experiment on R&D projects. In order to chase more efficient production they will have to sacrifice R&D investment. Therefore, firms with a high level of absorbed slack will become cumbersome and can not easily redeploy their low discretionary resources to respond to internal changes and external competition, and this will also harm R&D investment. Based on these arguments, we present the following hypothesis:
Hypothesis 3b: A firm will decrease its R&D investment as absorbed slack increases.
Institutional logic in emerging economies
Furthermore, our research addresses an emerging economy, while most examples of similar studies in the literature use a more developed, Western context, and thus the different business characteristics that apply in these two situations cannot be ignored. An increasing number of scholars (Granovetter, 1995; Chang, Chung, & Mahmood, 2006; Khanna & Yafeh, 2007) have found that BGs are significant players in many economies around the world, especially in developing countries. BGs make up an interfirm network which provides internal capital and are sets of legally independent companies that work under common operating and financial controls (Khanna & Rivkin, 2001) .
In Taiwan for an example, BGs have long been a prominent part of the economy, such as the Far Eastern, Formosa, and Tatung groups (see Table 1 ). Because of the different decision processes that occur in BG-affiliated and unaffiliated firms (Vissa, Greve, & Chen, 2010) , we thus expect that there should exist entirely heterogeneity search behaviors with regard to their R&D investments. In this work we thus further investigate how BG-affiliated and unaffiliated firms behave with regard to problematic and slack search in the context of an emerging economy. Firms in emerging economies face a number of environmental weaknesses, such as consumers with lower incomes, slower product diffusion and a lack of external capital (Vissa, Greve, & Chen, 2010) . R&D spending is one way to overcome this difficult environment, as it can enable firms to establish a core competitive advantage (Mahmood & Mitchell, 2004) . Firms can use R&D activities to solve performance problems which Lin-Hua Lu and Shih-Chieh Fang stem from outdated processes or obsolete product lines, upgrading their technology and product portfolios. When faced with poor performance feedback, BGs have more ability and inclination to access resources that would be unavailable to unaffiliated firms. One common practice in BGs is tunneling, which refers to the core (parent) companies transferring resources (such as financial and human) to member firms, while the member firms also pool their resources to undertake group strategies and cross-subsidize each other in times of financial distress (Khanna & Rivkin, 2006) . In addition, BG may be better positioned to acquire the capabilities it needs because of its economies of scale, which can lower the average costs of implementing R&D projects over a large base of operations (Mahmood, Zhu, & Zajac, 2011) . Therefore, BG-affiliated firms have more resources and a higher liquidity than unaffiliated ones, and have a greater inclination and ability to invest in R&D when they face discrepancies in performance.
Furthermore, while the R&D investment of unaffiliated firms may result in greater risk and more uncertain payback, it is still difficult for them to abandon an innovation strategy when facing poor performance feedback (Vissa, Greve, & Chen, 2010) , and this is especially true in high knowledge density and innovative-based companies. Thus, when facing a negative attainment discrepancy, unaffiliated firms also tend to invest more in R&D spending to safeguard their core competitive advantage and make the processes more efficient even borrow money to launch R&D projects (David, O'Brien, & Yoshikawa, 2008) in order to survive. However, when facing a positive attainment discrepancy in performance, unaffiliated firms may become cautious about allocating their resources to pursue risky innovation activities (Greve, 2011) , and thus companies may assign them to other projects, such as enhancing productivity. Therefore, we propose that both BG-affiliated and unaffiliated firms are sensitive to negative attainment discrepancies in performance, and will increase R&D investment in such cases, but only BG-affiliated firms have more inclination to increase R&D investment when performance is above aspiration level. Based on above arguments, we present our next hypothesis, as follows.
Hypothesis 4a: Both BG-affiliated and unaffiliated firms will increase R&D investment when they have a negative attainment discrepancy in performance. However, only BG-affiliated firms have more inclination to increase R&D investment when performance is above aspiration level.
Moreover, since there are less external sources of capital in emerging economies, BGs play a critical role in acting as internal markets (Hoskisson, Cannella, Tihanyl, & Faraci, 2004) , and group affiliates Search behavior and the institutional logic in corporate R&D strategy
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rely heavily on using intragroup capital market to invest in innovative activities, and benefit from the BGs' reputation and resources that attract foreign technology providers (Luo & Chung, 2005) , as well as a level of concentrated ownership that provides long-term perspectives on R&D investments (Kim, Kim, & Lee, 2008) . For instance, in South Korea BGs may be able to provide more to affiliated members that are unavailable to independent firms (Kang, 1996) . In contrast, unaffiliated firms tend to be more conservative than BGs with regard to R&D investments when they possess slack resources and are more likely to distribute such resources to other projects, such as market share expansion and increasing efficiency, because these have more stable and predictable outcomes. Based on the characteristics of different types of slack, as discussed earlier, we focus only on unabsorbed slack, in which a high of discretion can be observed between BG-affiliated and unaffiliated firms. Based on these arguments, we present the following hypothesis:
Hypothesis 4b: BG-affiliated firms have more inclination to increase R&D investment than unaffiliated firms when they possess unabsorbed slack.
METHODS
Sample and data collection
Our research sample was drawn from the population of R&D intensive companies which were publicly listed on the Taiwan Stock Exchange from 1999 to 2008. Taiwan's electronic industry represents an interesting context for this study for the following reasons. First, Taiwan's electronic firms demonstrate a high level of innovation-intensity that makes them a good sample with which to analyze the effects of R&D investment. Second, in order to help Taiwanese firms move from simple and labor-intensive products to more complex ones, the government has actively promoted the development of Taiwan's technology sector, such as by setting up science parks (Chang, Chung, & Mahmood, 2006) and acting as a venture capitalist (Amsden & Chu, 2003) to assist new high-tech companies. Third, the top twenty IPO purchasing companies accounted for 97% and the top five (HP, Dell, Sony, Apple, and IBM) accounted for 72% of total IT sector purchasing in Taiwan in 2005 (Kang, Mahoney, & Tan, 2009 ). The details of our sample firms are given in Table 2 and our major data source was the Taiwan Economic Journal database, which includes all the publicly listed company profiles, financial data and so on. To distinguish whether the firms belonged to BGs or not, we collected data for BGs in the Business Groups in Taiwan directory which is a widely used and reliable data source for academic research (Chung, 2001; Khanna & Rivkin, 2001; Mahmood, Zhu, & Zajac, 2011) compiled by the China Credit Information Service in Taipei. China Credit Information Service is the (1) more than 51% of the ownership was native capital (2) the group has three or more independent firms, (3) total group sales are more than NT$400 million (based on the 1984 edition of the Business Groups in Taiwan directory), and (4) the core (parent) firm of the group is registered in Taiwan. Moreover, two sets of data are used in order to better observe volatile events, such as changes in R&D investment (Lie, 2005) , we collected our data twice a year from 1998 to 2007 for the independent variables, with a 1 year lag for the dependent variable. A total of 274 firms and 4,682 observations are included in our sample.
MEASURES Dependent variable: R&D investment
R&D spending as a percentage of total sales is widely used as a common proxy for innovation (Kim, Kim, & Lee, 2008) . However, previous research also found that using the ratio of R&D expenditure to total sales may lead to distortions, such as accounting manipulation (Scherer, 1984) . Thus, to test our hypotheses more accurately, we adopted the suggestion of prior studies to use R&D spending per employee as a proxy variable, which is more stable and less sensitive to the spurious effects of the business cycle (Hill & Snell, 1988; Baysinger, Kosnik, & Turk, 1991) .
Independent variables
Attainment discrepancy Attainment discrepancy is defined as a firm's actual performance minus its aspiration level, and thus, a positive attainment discrepancy refers to a difference between a firm's actual performance and its aspiration level that is equal to or above zero, while a negative attainment discrepancy refers to a difference between these that is less than zero (Harris & Bromiley, 2007) . In our study, we chose ROA (return on assets) as the performance proxy, as this is the most widely used and stable measurement in the literature (Chen & Miller, 2007) . Based on Cyert and March (1963) aspiration formation is modeled as including two different proxies, one of which is a firm's own past performance (historical performance) and the other is this performance compared with reference firms in the same industry (social aspiration), such as the average industry-wide performance. In this work, we adopted a comparative approach which was suggested by prior studies (Wiseman & Catanach, 1997; Park, 2007) . That is, if a firm performs under its industry's average level, then its aspiration will be the industry average. In contrast, if a firm performs over its industry's average, then the aspiration level will be 1.05 times historical performance. This measurement is both reasonable and conforms to the relevant theoretical propositions. Specifically, when a firm's performance is below its industry's average, it will aspire to this average, and when a firm achieves this, it will aspire to do better in order to strengthen its current position. Thus, the formula is: Aspiration i;t ¼ I ðP i;t oSA i;t Þ Â SA i;t þ I ðP i;t ! SA i;t Þ Â 1:05 Â HA i;tÀ1
In which I ( Á ) is an index function for which the value is 1 if the statement is true, and 0 otherwise. Aspiration i,t represents the aspiration level of firm i at time t. P i,t is the firm performance of firm i at time t. SA i,t refers to social aspiration, which is defined as the average performance of other firms (excluding the focal firm) in the same industry. HA i,t21 refers to historical aspiration, which is defined as the performance of firm i at time t21.
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Distance from bankruptcy We adopted Altman's (1983) Z-score as our proxy variable which is a widely used indicator to evaluate how far a firm is from bankruptcy (Fisher, Lee, & Johns, 2004; Bradley, Aldrich, Shephred, & Wiklund, 2011) , with a lower Z value indicating that a company is closer to bankruptcy. Altman's Z-score is calculated based on a firm's accounting information, as follows: (1.2 3 working capital divided by total assets) 1 (1.4 3 retained earnings divided by total assets) 1 (3.3 3 income before interest expense and taxes divided by total assets) 1 (0.6 3 market value of equity divided by total liability) 1 (1.0 3 sales divided by total assets).
Organizational slack
Prior researchers have proposed a variety of approaches to measure organizational slack by using accounting data (Bromiley, 1991; Cheng & Kesner, 1997) . In our study, we chose reserve funds as the unabsorbed slack proxy variable, as they are the most liquid resources for managers to utilize. The proxy variable for absorbed slack is the inventory ratio which has little alternative use, calculated by an organization's inventory funds divided by sales (Bourgeois & Singh, 1983; Miller & Leiblein, 1996; Tan & Peng, 2003) .
BG-affiliated and unaffiliated firms
The Business Groups in Taiwan data set provides a list of BGs and also gives the related figures for each group. We coded and categorized the firms by reading all the relevant figures and annual reports, and then separated our observations into BG-affiliated and unaffiliated firms.
Control variables
Our study controls several firm-and industry-level variables that may affect R&D investment. Three firm-level control variables are firm age, firm size and growth in firm operating profit. Firm age may affect innovation due to accumulating experience (Huergo & Jaumandreu, 2004) .We measured age as the difference between the year when the firm was observed in our sample and the year when it was established. Firm size is the second control variable (He & Wong, 2004) , as large firms may also have the benefit of economies of scale and access to more resources to undertake innovative activities. We captured total assets as our proxy variable to measure firm size. The third firm-level control variable is growth in operating profit, as a firm's operating capability may also influence future R&D spending. Moreover, the three industry-level control variables used are industry average R&D intensity, industry sales growth and industrial competitiveness. We categorized the sample into five industries, as shown in Table 2 , based on the Standard of Industry Classification in Taiwan, and then calculated the average R&D intensity (R&D expenditure divided by total sales) in each industry. As industry expectations could influence a firm's investment decisions, we also included industry average sales growth as a control variable. The third industry-level control variable is industry competitiveness, which is measured by the Herfindahl-Hirschman Index based on total sales. The Herfindahl-Hirschman Index measurement is a commonly indicator to test market concentration, and takes into account both the number of participants and market share distribution (Cool, Roller, & Leleux, 1999) . It provides a more sophisticated and rigorous measurement of competition in the industry.
RESULTS
Because we use cross-sectional and time-series data, using the ordinary least squares method may not appropriate. We thus employed panel methodology to analyze our data, and applied the Hausman Lin-Hua Lu and Shih-Chieh Fang test (Baltagi, 1995: 68) to yield a statistically significant result (p 5 .0000). This significant p-value suggests that using a fixed-effect model was more appropriate than a random-effects specification for these data. Table 3 shows the descriptive statistics and correlations matrix among the variables. To test for the presence of multicollinearity, we checked the variance inflation factor value. The variance inflation factor analysis reveals that multicollinearity is not an issue because the variance inflation factor values of all independent variables range between 1.03 and 1.44, which is far below the acceptable upper bound of 10. We also test heteroskedasticity in our variables by following previous research (Rajagopalan & Prescott, 1990) , and the results indicate an absence of heteroskedasticity in the data and thus no need for correction. Table 4 presents the results for our model by using fixed-effect panel regression. According to the hierarchical regression approach, we include only the control variables and add each variable sequentially by following our hypotheses, as shown in Models 1-7. In Model 1, firm age and firm size have a positive effect on R&D spending, that is, large and older firms have more capability to invest in R&D than small ones. In Hypothesis 1, we argued that a firm will increase R&D investment when it has an attainment discrepancy between actual performance and its aspiration level. We follow previous studies to separate attainment discrepancy into two categories, one is performance under the aspiration level (negative attainment discrepancy), and the other is performance above it (positive attainment discrepancy). The coefficient for underperforming firms is negatively associated with R&D spending in all of our models, and this indicates that the more past performance falls below the aspiration level, the higher the firm's spending on R&D. Moreover, the coefficient of out-performing firms is positively associated with R&D spending, implying that the larger the positive attainment discrepancy, the higher the investment in R&D. Hypothesis 1 is thus supported, consistent with the problematic search argument. Furthermore, in Hypothesis 2 we proposed that firms will decrease their R&D spending when close to bankruptcy and the results strongly support this argument. The coefficient of the Z-score is positively related to R&D spending, which indicates that when firms are further away from bankruptcy, they have a higher level of R&D investment. In order to clarify how different types of slack influence R&D spending, Hypothesis 3a proposed that unabsorbed slack positively affects R&D spending, while Hypothesis 3b stated that absorbed slack has a negative effect. Our results indicated that unabsorbed slack and absorbed slack have significantly positive and negative effects, respectively and thus Hypothesis 3a and 3b are supported. Furthermore, in order to clarify the relationship between positive performance feedback and slack resources (Greve, 2003) , we only presents the effect of slack on R&D investment in Model 6 and we find the results are consistent with the previous ones. Finally, to further investigate how BG-affiliation influences R&D investment when a firm has an attainment discrepancy and unabsorbed slack, as examined in Hypotheses 4a and 4b, we split our sample into BG-affiliated and unaffiliated firms, and the results are shown in Table 5 . The results indicate that both BG-affiliated and unaffiliated firms will increase R&D investment significantly when facing poor performance. However, only BG-affiliated firms will invest in R&D when performance is above the aspiration level. That is, BG-affiliated firms have more inclination to invest R&D when they face both positive and negative attainment discrepancies in performance, and Hypothesis 4a is thus supported. Moreover, Hypothesis 4b stated that BG-affiliated firms have more ability to undertake R&D spending when they possess unabsorbed slack. Our results show that, BG-affiliated firms significantly increase R&D investment, while there is no effect on R&D spending for unaffiliated firms when they possess unabsorbed slack. Hypothesis 4b is thus supported.
Moreover, we also adopted a robustness check by removing the top 5% and bottom 5% in each independent variable. The analyses yielded consistent results, and our findings are compared with those from previous studies and summarized in Table 6 . For the details of our results and managerial implications will be further discussed in the following section. 
DISCUSSION
It has been almost 50 years since Cyert and March published their seminal work, A Behavioral Theory of the Firm in 1963, in which they argued that the central indicators that motivate firms to change their behavior are performance relative to aspirations and slack resources, and these have since been widely used to explore a range of organizational behaviors, including overall strategy changes (Audia, Locke, & Smith, 2000; Park, 2007) , risk taking (Deephouse & Wiseman, 2000) , market entry (Wally & Fong, 2000) , and financial misrepresentation (Harris & Bromiley, 2007) . In our study, we extend the earlier research by utilizing performance feedback and slack resources to examine corporate R&D strategy in an emerging country, Taiwan, and also explore their different effects on BG-affiliated and unaffiliated firms.
The results of our study show that problematic search existed among the Taiwanese electronics companies that we observed over the period 1999-2008, as predicted by behavioral theory. When performance is below the aspiration level, both BG-affiliated and unaffiliated firms will increase R&D investment. More specifically, most firms perceive this negative performance feedback as a signal that they are facing a crisis, and that significant changes need to be made, this leading to a higher level of R&D spending.
In contrast, when a firm's performance exceeds the aspiration level, BG-affiliated companies are more likely to invest in R&D than unaffiliated ones. However, it is possible that this finding may be (1) Performance is above aspiration level will decrease R&D investment (2) No significant effect in R&D investment when performance is under aspiration level (3) Only absorbed slack has positive effect on R&D investment (4) High performance reduces innovation more than low performance increase it Chen and Miller (2007) Archival data of US publicly traded manufacturing companies (SIC codes from 2,000 to 3,999) with 35,970 observations from 1980 to 2001
(1) Performance is under aspiration level will increase R&D search (2) Performance that is above the industry aspiration level will decrease R&D searches, but not that which is above the firm's aspiration level (3) A firm close to bankruptcy will decrease R&D search (4) Outperform firms will increase R&D search when performance is above aspiration level This study Archival data of 274 Taiwan electronic firms with 4,682 observations from 1999 to 2008
(1) Firm will increase R&D investment when they have performance attainment discrepancy (performance is below and above aspiration) (2) A firm close to bankruptcy will decrease R&D investment (3) Unabsorbed slack has positive effect on R&D investment (4) Absorbed slack has negative effect on R&D investment (5) BG-affiliated and unaffiliated firms will increase R&D investment when performance is under aspiration level (6) BGaffiliated firms have more inclination to investment R&D than unaffiliated firms when performance is above aspiration level (7) Only BG-affiliated firms' unabsorbed slack will increase R&D investment
Note. SIC 5 Standard of Industry Classification.
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partly skewed by the context of this study, the emerging economy of Taiwan. Despite the rapid growth in competitiveness of the Taiwanese electronics industry in recent years, the majority of cutting-edge electronics technologies continue to originate from more advanced Western economies. Most Taiwanese electronics companies thus rely on their upstream customers to access such technologies (Kang, Mahoney, & Tan, 2009) and are therefore very sensitive to economic volatility, and inclined to adopt more conservative practices. In addition, BGs are leading economic players in Taiwan, and have dominated the country's economic development (Chung & Luo, 2008) . Therefore, affiliated firms are likely to have access to considerable resources from the parent (core) company, and thus have more ability to invest R&D than unaffiliated firms when their performance exceeds the aspiration level. Moreover, while unaffiliated firms may have a greater incentive to undertake R&D investment, they may have other priorities plans such as enhancing productivity and making financial investments, when their performance exceeds the aspiration level, and so may not increase their R&D spending until they have accumulated abundant resources. The above findings demonstrate how sustained empirical studies in an institutional context can yield significant and interesting new findings on a prominent but under-explored phenomenon of interest. Moreover, we also find that firms tend to decrease R&D investments as they become closer to bankruptcy. Although innovation is an important activity, and very poorly performing firms might have a strong motivation to increase R&D spending, they generally lack the resources needed to make new investments in this area (Fombrun & Ginsberg, 1990) , and often need to terminate on-going R&D projects in order to survive.
Another novel aspect of this study is its investigation into the relationship between two different types of slack resources and R&D investment. While prior studies argued on theoretical grounds that different types of slack resources may have different effects, our findings are new and different from these earlier works, which indicated that unabsorbed slack has a direct positive effect on R&D investment, as predicted by the resourced-based view (Barney, 1991) . In contrast, as predicted by agency theory (Jensen, 1993) , absorbed slack has a negative impact on R&D spending. Our findings highlight the fact that future research into the role of slack in company decisions needs consider its specific characteristics.
In order to confirm that our overall results reflect actual managerial practices, we also conducted a tape-recorded interview with a CEO of a leading company in the global semiconductor assembly market. He stated that our findings were both interesting and reflected the reality within his organization. The CEO also stated that performance feedback (positive or negative) is a vital index when making decisions, in particular, with regard to how much resources a firm can invest. Most Taiwanese electronics companies have insufficient resources, and in order to pursue maximum efficiency and produce satisfactory products, it is necessary for them to carefully collect information from the market and their partners when deciding how allocate resources, such as capital, labor, and facilities, to carry out an R&D strategy. The CEO stated that because efficiency is his firm's core competitive advantage, and he needs to use company resources in the way that will is most likely to win and then retain customer contracts. Moreover, the CEO also agreed that the core company in a BG is likely to assist affiliated companies by supply labor and capital when needed to support R&D projects, because the firms in such groups have strong interlocked interests with other.
In addition, our study extends the behavioral theory of the firm from the Western context to an emerging economy, Taiwan, and applies it to examine the behaviors of BG-affiliated and unaffiliatedfirms with regard to R&D investments.
LIMITATION OF THE STUDY
The results of this study are subject to a number of limitations, which also suggest directions for future research. First, we examined the behavior of Taiwanese electronics companies, and future research can examine other sectors or national contexts to see if our findings can be generalized. In particular, it would be interesting to replicate the study in another Asian economy such as South Korea, where BGs are even more important. Second, the use of archival data may ignore some mental factors that exist for decision makers in practice. Although behavioral theory claims that recent performance, historical aspiration level and social aspiration can be used to predict firm behavior, a more fine-grained measurement is still needed. Third, different measurements of slack resources may be associated with different results with regard to R&D investment, and thus future studies should pay more attention to proxy data selection. Lastly, from our interview data, examining R&D spending along may not catch the full range of firms' innovation behavior, and we suggest that future studies could supplement R&D spending with other kinds of data on innovation activities, such as patenting and field survey data.
CONCLUSION
In summary, this study shows that the corporate R&D investment is significantly influenced not only by performance feedback, but also by different types of slack resources. Moreover, we extend previous studies to demonstrate that BG affiliated firms have a greater inclination to invest in R&D than unaffiliated ones when they face attainment discrepancies in performance and possess unabsorbed slack. Our study findings are derived from behavioral theory, which highlights the significant effects of performance feedback. In addition, different from prior research, we find that unabsorbed and absorbed slack have different effects on R&D investment in an emerging economy, Taiwan and especially on firms that are affiliated with BGs. Last but not least, we believe that this work contributes to Cyert and March's (1963) behavioral theory of the firm by showing that the effects of performance feedback and slack resources on organization behavior may be highly contingent on certain organizational contexts, such as whether or not a firm is affiliated with a BG, an issue that was not comprehensively examined by prior studies.
